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(54) CnOCOB OHHCTKH HEOTECOOTP- 
yKAUlVLX CTOHHBIX BOA 

(57) Cnoco6 npejtycMaTpHBaer ocBerjicHHe 
HectrrecoAep^iamHx ctomhmx boa ajieKxpoKoa- 
ryjTflUHeH c noaiCAyiomHM nponycKaHHCM bo- 
flbi nepea cop6eHT. Jlnsi noBiaimeHHJi crencHH 



OMHmeHHOCTH uejiCBoro npoayKra h npoHSBo- 
AHTejibHocTH cnoco6a onepauHH 3jieKTpoKoa- 
ryjiflUHH H cop6uHH BCflyr npw a6co;iiOTHOM 
AaBjieHHH Hafl noBepxHocxbio boam or 10 
50 Klla, a B KawecTBe cop6eHTa HcnojibsyioT 
nojiHaKpHJiaMHflHoe bojiokho. HaH6ojiee bmco- 
Kan crencHb OMHmeHHOCTH ctohhoh boah uo- 
CTHraercH npa flonojiHHxejibHOH omhctkc 
nponymeHHoii Mepea cop6eHT boaw c no- 
MombK) oaoHMpoBaHHH. HcnojibsoBaHHe cnoco- 
6a nosBOJiHCT o^Hmaxb npoMbimjieHHbie ctokh 
flo ocraTOMHOH KOH^eHTpa^HH HeclyrenpoAyK- 
TOB 0,1-0,3 Mr/n. 1 a.n. (J)-jibi, 3 Ta6;i. 
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H3o6peTeHHe othochtcsi k xexHOJiorMH 

OMHCTKH BOflbl H MO^CT 6liITb HCnO;ib30BaHO 

npH OMHCTKe npoMbinuieHHfaix ctokob or 
HecJrrenpoflyKTOB h noBepxHocTHO-aKTHBHbix 
BemecTB. 

HasecreH cnoco6 omhctkh ne^yrecoAep^a- 
mcH BOflu nyTCM HacbimeHHfl BOSflyxoM, 
sjicKxpoKoaryjiHUHH, c6opa c(J};iOTHpoBaHHoro 
nuiaMa h (JjHjiBTpoBaHHfl (asr. csim- CCCP N 
1807010, C 02 F 1/46, 1990). 

HsBecreH rax^KC cnoco6 otoctkh He4)Teco- 
flep»:amHX ctohhwx boa nyTCM orcraHBanHH c 
nooieAyionmM osoHHpoBaHHeM h oTAejieHHCM 
o6pa30BaBinHxc^ okhcjiob c noMOiip>io ^'hjibt- 
poBaHHH (nareHT CIIIA N 5326460, C 02 F 
1/78, 1995). 

HraocraTKOM Aaninjix cnoco6oB siBJisiercsL 
HHsxafl creneHB omhctkh boau h orpaHHMeHHe 
no HcxoAHoii KOHixeHTpauHH sarpHSHeHHii. 

HaH6ojiee 6jih3khm k saaBjiHCMOMy no 
xexHHMecKOH cymnocTH sisjisierrcsi cnoco6 omh- 
CTKH CTOHHux BOA, BK;iio^aK)n9rij[ ocBerjieHHe 
CTOKa sjiexTpoKoaryjiHUHeH c nocjieAyromHM 
nponycKaHHeM boah wepes cop6eHT h3 mynrHxa 
(naTCHT PO N 2060959, C 02 F 1/463, 1993). 

3to cnoco6 9(t)4)eKTHBeH jinmb b oTHome- 

HHH 0CB060^eHHfl CTOKOB OT nOBepXHOCTHO- 

aKTHBHbix BemecTB, ho Maji034)(J)eKTHBeH npH 
OMHCTKe' npoMLimjieHHiiix ctokob ot Hecjyrenpo- 

AyKTOB H3-3a HH3K0H CTenCHH OCBo6o^eHHfl 

OT 3arp5i3HeHHH Ha craAHH ocBCTJieHHa H3-3a 

HCAOCTaTOMHOH CMKOCTH c6p6AHOHHOrO 4)HJIbT- 

pa, pa6oTaion^ero b Aannbix ycjiOBHflx, hto 
Tpe6yeT MacroH aaMenbi (t)H;ibTpa, CHH:Kafl tcm 

CaMHM npOHSBOAHTeJIbHOCTb OMHCTHOft CHCTCMM 

B npoi;ecce SKcnjiyaTanHH. 

Uejibio npeanaraeMoro cnoco6a mjifleTCfl 
pacmnpeHHe C(})epu npHMeneHHji nporornna 

npHMCHHTCJIbHO K TOHKOH OMHCTKC He^yreCOACp- 

^KanxHx CTOKOB. PemaeMaH npH 3tom TexHHMC- 
ocas saAana coctoht b noBunieHHH 
AJiHTe;ibHocTH coxpaHCHHH Tpe6yeMOH crencHH 
ohhctkh uejiCBoro npoAyKTa b npoi^ecce 
3KcnjiyaTauHH cnoco6a. 

PemeHHe yxasaHHOH saAa^H saKjiK^MaercH 
B TOM, MTO B cnoco6e, BKJiK)MaK>iz^eM onepaiiHK) 
3;ieKTpoKoaryji«UHH ctomhmx boa c nocjiCAyio- 
mHM nponycKaHHCM nepes cop6eHT, npouecc 
BCAyr noA BaKyyMOM npn adcamornoM abbjic- 

HHH HaA nOBCpXHOCTbK) BOAM OT 10 AO 50 Klla, 

a B KanecTBe cop6eHTa Hcnojibsyior nojiHaKpH- 
;iaMHAHoe bojiokho. 

ripHMHHHO-CJieACTBeHHafl CBflSb MC^y BHe- 

ceHHbiMH H3MeHeHHflMH H AocTHraeMUM no;io- 

^HTeJIbHblM 3())4)eKTOM 3aKJIK>HaeTCfl B 

cjieAywmeM: 

ripH npoBCAenHH ajiexTpoKoaryAflUHH necj)- 
TcnpoAyKTOB noA BaKyyMOM noBbimaercH cre- 



nCHb AeCTa6HJIH3aUHH KOJIJIOHAHOH CMCTCMbl 3a 

CMCT H3MeHeHH5i napuHajibHOFO AaBJieHHii napoB 
He<l>TenpoAyKTOB. IlpH stom CHH^aercfi pacrso- 
pHMOCTb HCcJyrenpoAyKTOB b boac, mto o6/rer- 
MacT Hx c|)/ioTaaHOHHoe BbiAe/ieHue b 
yABJifleMbiH cjiOH nenbi h yMCHbrnaer Bbicory 
SToro CJIOH. B H3BecTHhix 7Ke cnoco6ax oMwcTKy 
BOAU OT HecJrrenpoAyKTOB BCAyT npn axMoc- 

<J)epHOM miH H36bITOMHOM AHBAeHHH (CM,, 

HanpHMep, HaaapiiH M.M., £(|)hmob B.T. 
3jieKTpoKoary;iflTopbi jjjisi omhctkh npoMbun- 
jieHHHx ctokob. - XapbKOB, BHma niKOJia, 
H3A-B0 npH XapbKOBCKOM yHMBepcHTCTe, 1983; 
naTCHTH <DPr N 4235833, CUIA N 5271814, 
C 02 F 1/463). 

nocACAyion^afl onepauHH cop6uhohhoh ohh- 
CTKH TaK^Ke npoBOAHTCfl noA BaKyyMOM xuia. 

HCKJIK>MeHH5I BTOpHMHOFO paCTBOpeHHH OCTaB- 

niHxcs HCcJyrenpoAyKTOB. 

Hcnojib30BaHHe nojiHaKpHjiaMHAHoro bo- 
jioKHa B KaMecTBe cop6eHTa o6ecneMHBaeT 

OAHOBpeMCHHOe BbmOJineHHe 4)HJIbTpOM (tyHK- 
UHH (l)HJIbTpOBaHHH H KOaJICCUHpOBaHHH OCTaB- 

mHxcfl HccJyrenpoAyKTOB. TaKoe o6i3eAHHeHHe 
4)yHKiuid B Koajiecuiipyion^eM (J)iiJibTpe hsbc- 

CTHO, OAHaKO B HSBeCTHblX KOaJIeC^HpyK>I^HX 

(|}iuibTpax Hcno;ib3yK)T HHbie cop6eHTbi: myHniT 
(npoTOTHnHbiH cnoco6) , aKTHBHpoBaHHbiit yrojib 
(naTCHT CniA N 5207895, C 02 F 1/410), 
mapHKH H3 Hep^aBeionxei) crajiH, kokc (naTCHT 
PCT no 3aflBKe N 94/03401, C 02 F 1/78), 
rpaHyjiHpoBaHHbiH rHApo(})o6HbiH MaTcpnaji - 
nojiHaMHA HJiH nojiH3THjieH (naTCHT P<D N 
2013375. C 02 F 1/40, 1991). B npcAAaracMOM 
cnoco6e HcnojibsyKrr nojiHaKpHjiaMHAHoe bo- 

;iOKHO, MTO, no CpaBHCHHKJ c hsbccthmmh 

MaTcpnajiaMH, 6oAee a^xl^exTHBHo xax b 

OTHOmCHHH CrenCHH O^HiaeHHOCTH CTOKOB, TaK 

H, B e^^e 6ojn>nieH Mcpe, npoAOA^HTe;n>HocTH 
pa6oTbi 6e3 percHcpauHH (J)HjibTpoBajibHoro 
MaTcpHajia (raSji. 1 ) . 

Cnoco6 nosatCHHCTCH cjicAyK>mHMH npiiMepa- 

MH. 

npHMcp 1. Ctokh boam, sarpflSHCHHbie 
HCcjyrcnpoAyKTaMH b KOHucHTpauHax 10 (cjia- 

603arpfl3HCHHblif CTOK) H 2100 MT/jI (CHJIbHO- 

3arp5i3HeHHbiH ctok), noABcpraiOT omhctkc na 

nHJIOTHblX yCranOBKax npOH3BOAHTejIbHOCTbK) 2 

m^/m. 3arpH3HeHHyK) BOAy noAanyr BaKyyMHbiM 
nacocoM b sjiCKTpoKoaryjiHTop, BbmojiHCHHUH 

B BHAC rCpMCTHMHOH CMKOCTH, B KOTOpOH 

ycTaHOBACHbi dJiCKTpoAu. OncpauHK) 3;ieKTpo- 
KoaryjiAUHH npoBOAHT npn tokc HarpysKM 30 
A noA BaKyyMOM, xapaKTcpHsycMHM a6cojiK)T- 

HblM AaBJICHHCM HaA nOBepXHOCTbK) BOAH 30 

Klla. ITocjie 3;ieKTpoKoary;iflUHH BOAy noAaiOT 
BaicyyM-HacocoM b cop6uHOHHbiH peaKTop, b 
pa6oMeM npocrpaHCTBc KOToporo ycraHOB/ieH 
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KoaaecuHpyiomHM (J^hjibtp m3 no;iMaKpmiaMHA- 
Horo Bo;ioKHa. OnepauHio cop6uHH raK^Kc 
npoBOflflT nofl BaKyyMOM h3 pacMera a6co;iK>T- 
Horo AaBJieHHH na^ noBepxHOCTbio boaw 30 
Klla. CoAep^amHecH b boac CKoaryjiHpoBaBmH- 
ecfl MacTHuu neciyrenpoAyKTOB cop6HpyiOTCfl na 
noBepxHocTH HcnanBsyeMOFO (])H;n>TpoBajibHoro 
MaxepHajia, x.e. npoHcxoAHx OMHcrxa boau 
nyrcM KoajiecaeHmm aarpflSHeHM. 

Unsi KOHTpojiH re «e ctokh OTOmaior 
npoTOTHnHWM cnoco6oM npn aACKBaTHMx yc- 

;iOBH5IX npOHSBOAHTMbHOCTH yCXaHOBKH H 

oSbCMa 4)PurbTpoBajn>Horo MarepHajia. 

Peay^ibraTH cpasHHTejibHHx HcraiTaHHii 
npoBeflCHH B Ta6;i. 1. KaK bhaho h3 Ta6jiHUH, 
c;ia6o3arpfl3HeHHhiM ctok nocjie sjiCKxpoKoary- 
Ji^mm noA BaxyyMOM coAep^HT 1,1 Mr/ a 
ocraTOMHHx He4>TenpoAyKTOB, Toma Kax b 
npoTOTHnHOM cnoco6e 3tot noKaaarejib cocraB- 
Jisier 2,0 mf/ji. HaH6ojiee tkc scJxijeKTHBHo 
ocBCTjieHHe sjiexTpoKoaryjiHimeM noA Baxyy- 
MOM A^fl CHjibHoaarpflSHeHHoro CToxa, mto 
noATBep^aercfl ocraTO^HMM coAep^caHHCM 
He(t)TenpoAyKTOB 1,4 mt/ji npoTHB 17 mt/ji b 
npoTOTHnnoM cnoco6e. Flocjie onepauHH cop6- 
UHH B npeAAaraeMOM cnoco6e AocTHraercH 
crencHb omhctkh, xapaxTepHsyeMaa ocraTOH- 
HMM coAep^aHHCM HeclrrenpoAyKTOB 0,10-0,30 
Mr/ji. TaKaa crenenb ohhctkh coxpaHHcrcfl b 
TCMeHHC He MCHee 10 h pa6oTbi ycraHOBXH, b 
TO BpeMH xax b npoTOTHnnoM cnoco6e Bucoxas 
crenenb omhctkh o6ohx ctokob (He({>TenpoAyK- 
TOB 0,05 mt/ji) HMcer mccto To;ibKo b rcMeHHe 
nepBoro naca pa6oTbi ycraHOBXH, nocne Hero 
ocraroK HecJ^renpoAyxTOB na BbixoAc o6pa6o- 
TaHHoil BOAM pesKo yBejiHMHBaercfl (ao 2-7 
mt/ji), 

ripHMep 2. He4>TecoAep«amHe ctokh omh- 
lAaiOT npeAJiaraeMbi cnoco6oM xax b npwMepe 
1 npH SHanennsix napaMcrpa pe^HMa BaxyyMa 
B AHanaaone AaBjieriHH naA noBepxHOCTbio boah 
B annapaTax sjiexTpoKoary^iauHH h cop6uHH 
OT 5 AO 60 Klla. PeayjibTaTM npHBeACHhi b 
Ta6;i. 2. Kax bhaho h3 Ta6-nHUbi, onTHMajibHWM 
siBjisierrcsi AnanasoH AaBJieHHM or 10 ao 50 xlla, 
o6ecneMHBaioinHH owciKy o6ohx THnoB ctokob 

AO KOHCMHOH KOHUCHTpaUHH He<J)Tenp0AyKT0B 




He 6oviee 0.3 mt/ji. Upn hh^hcm (5 xHa) h 
BepxHCM (60 KHa) sanpeAejibHMx SHaneHKHx 
pe^HMa BaxyyMa crencHb OMHmeHHOCTH ctokob 
yxyAmaercH. 

npHMep 3. He<t)TecoAep«amHe ctokh nocjie 
OTOCTKH npeA^aracMWM cnoco6oM, onncaHHOH 
B npHMepe 1, noABepraKW Aono^iHHTe^bHOM 

OMHCTXe 030HHpOBaHHeM B KOJIOHHC B pe^HMC 

npoTHBOTOKa. OaoHoraaoByro CMecb AHcnepni- 
pyK)T H noAaroT b hh;khk)k) wacTb kojiohhh b 
BHAe nysHpbKOB AHaMcrpoM 2 mm. PacxoA 

030HOB03AymHOH CMeCH peryjIHpyKW BCHTHJieM 

H3 pacwcTa KOHueHTpauHH 030Ha Ha BuxoAe 

H3 KOAOHHH 3 t/m . Hjisi KOHTpOJIS 030HHpyK>T 

HeoHHmeHHHe ctokh b tom «e pe;KHMe, 
peajiH3yH tcm caMWM cnoco6 omhctkh no 
naxeHTy RU N 2057722, C 02 F 1/78, 1993. 

PeayjibTaTw cpaBHHTCjibHux HcnMranHH 
npHBCAeHbi B Ta6;i. 3. Kax bhaho hs Ta6AHUbi, 
AonojiHHTCJibHaH onepauHH oaoHHpoBaHHH b 
cocraBC npcAAaracMoro cnoco6a noBwmaeT 
crenenb OMnn^enHOCTH ue;ieBoro npoAyKra b 2 
paaa, o6ecneMHBafl ocraroHHoe coAepacaHHe 
He(})TenpHMecefl 0,12-0,13 mt/ji, roma KaK b 
cnoco6e no narcHTy RU N 2057722 3tot 
noKaaaTCAb cocraBA^eT 4 h 340 Mr/;i juia 

CJia6o- H CHJIbHOaarpflSHeHHHX CTOKOB cootbct- 
CTBCHHO. 

Ma npHBeAeHHwx npHMepoB bhaho, hto 
Hcno;ibaoBaHHe npeAAaracMoro cnocoSa no3BO- 
AflCT ocyniecTB;iflTb TOHKyro OMHcrxy Hecfrreco- 
Aep^amHx ctokob ao ocraTOMHoii 
KOHueHTpauHH aarpHSHeHHH 0,12-0,30 mt/ji b 
Te^CHHe ne Menee 10 h nenpepMBHOH 
aKca/iyarauHH ocHOBaHHOH na AannoM cnoco6e 

OtIHCTHOH CHCreMM, TOrAa KaK npOTOTHnHMH 

cnoco6 pa6oTocnoco6eH AHmb npn otiHCTKe 
^HpocoAep^amnx ctokob MflC0K0M6HHaTa. Bh- 
nojiHCHHafl B npeA^araeMOM cnoco6e saMena 
MarepHajia Koajiecunpyromero (i)HjibTpa b 
coMeraHHH c BnecenHMMH HaMeneHHHMH b 
pe;KHM npoBeACHHH onepaunn sjieKTpoKoaryAH- 

UHH H COp6uHH yBeJIHMHJIH B 10 pa3 BpCM^ 

HenpepMBHOH pa6oTH omhcthoh chctcmu, hto. 
HMCCT cncACTBHeM noBbimeHHe nponaBOAHTCAb- 
hocth npoi;ecca ohhctkh HecJn-ecoAep^camHx 

CTOKOB. 



OOPMYJIA HSOBPETEHHfl 



1. Cnoco6 owHCTKH Hecl)TecoAep:«camHx 

CTOHHHX BOA, BKJlK)MaK)mHH OnepaUHK) SJICKT- 

poKoaryjiflUHH c nocjiCAyionuiM oponycxaHneM 
BOAH qepea cop6eHT, omjiuHatou^uucsi reM, 
MTO npouecc seAyr noA BaKyyMOM npn 
a6cojiKyrHOM AaBjieHHH naA noBcpxHocTbro boah 



OT 10 AO 50 KHa, a b KaMecTBe cop6eHTa 
HcnojibaywT no;iHaKpHAaMHAHoe bojiokho. 

2. Cnoco6 no n. 1, om^uHafou^uucx tqm, 
WTO nponymcHHyK) wepea cop6eHT BOAy 
noAsepraroT oaoHHpoBaHHK). 
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Ta6jiMual 



Peay/ibTaTbi cpaBHMrenbHwx McnbixaHMC^ ommctkm Hec}3Tecoflep>Kau4Mx 
CTOKOB npeAnaraeMbiM w npoTOTwnHOM cnocoSaMM k npuMepy 1 





CoAepjKaHne HettxenpoAyKTOB, wir/n 


Cnoco6 


McxoAHoe 


riocne 


rioc/ie copSuMM B TeMeHne nepwoAa: 






KoarynnuMM 


1 M 


5m 


10m 


ripeA/iaraeMbii) 


10±2 


1.1±0.3 


0,30±0,04 


0,10±0.03 


0.15±0.02 


ripOTOTHnHblM 


10±2 


2,0±0.4 


0.05±0.02 


0,76±0.14 


1.85±0.15 


ripeA^araeMbiA 


2100±27 


1.4±0.2 


0.25±0,06 - 


0.26±0.05 


0.23±0.04 


DpOTOTMnHblil 


2100±27 


17±3.4 


0.05±0.01 


2,60±0,16 


6.80±1,35 



Ta6 Ji M ua 2 



Peay/ibTaTbi ommctkm He0TecoAep>KainMx ctokob npn paannMHbix 
pe>KMMax BaKyyMa k npuMepy 2 



AasneHne hba 


CoAepjKaHne He4)TenpoAyKTOB, wr/n 


noBepxHOCTbio 


l/lcxoAHoe 


riocne 


riocne cop6uMM b TeneHne nepnoAa: 


BOAbi, Kfla 




Koarynni4iiM 


1 M 


5m 


10m 


5 




3,2tO,6 


0,55±0,14 


0,24+0.06 


0.75±0.19 


10 - - 




2.1 ±0.5 


0.39±0.04 - 


^ 0.22±0.05 


0.21±0,03 


30 


10±2 


1.1±0.3 


0.30±0,04 


0.10±0.03 


0.15±0.02 


50 




1.2±0.4 


0,24±0.03 


0.26±0.08 


0.12+0.03 


60 




1,5±0,4 


0,34±0,02 


0.46±0.11 


0.25±0,07 


5 




3.8±0.8 


0,44±0.07 


0.51 ±0.07 


0.47±0.06 


10 




2.4±0.5 


0.30±0.05 


0,28±0.03 


0.26±0.03 


30 


2100±27 


1.4±0.2 


0,25±0,06 


0.26±0.05 


0.23±0.03 


50 




1.4±0.3 


0.21±0,05 


0.22+0.03 


0.25±0,02 


60 




1.6±0.4 


0,37±0.12 


0.36±0,09 


0.32±0.05 



Ta6/i v\i\a 3 



PeayjibTaTbi cpaoHHTenbHbix McnbiraHni^ npeAnaraeworo cnoco6a s eapnaHTe c 
AonojiHMTenbHOfi ommctkoJ^ oaoHMpoBaHnew v\ cnocoSa no najeHTy 
RU N 2057722 K npuMepy 3 



Cnoco6 


CoAepKaHne He4)TenpoAyKTOB. m/n 




McxoAHoe 


riocne 
sneKTpoKoarynnuMvi 


riocne copSMviM 


riocne 
oaoHnpoBaHun 


ripeA/iaraeMbm 


10±2 


1,1 ±0,3 


0,22±0.03 


0.12±0,04 


n-T RU N 2057722 


10±2 






3.76±1.30 


npeA/iaraewbifi 


2100±27 


1,4±0,2 


0.24±0,05 


0,13±0.04 


n-T RU N 2057722 


2100±27 






340±52 
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